(1) Determination coefficient R 2 for the model is 0.997, meaning approximation error is: (2) Confidence intervals with probability P = 0.95 were found for each coefficient to answer the question how much the obtained regression coefficients may differ from the exact values: . The correspondence of the obtained model to the experimental data, as well as the significance of the regression parameters are confirmed by the Fisher and Student criteria, respectively. Dependence of the absolute error on some parameters is shown in Fig. 3 . The analysis of regression model factors shows that the first term bhf c,prizm makes the major contribution to the carrying capacity value of composite columns (Fig. 4) . Such dependence is well approximated by the linear function y = 0.0011x + 442.73 and gives the determination coefficient R 2 = 0.886. Thus, we can state that 89 % of the change in the carrying capacity is due to the combined influence of the cross-sectional area and the prism strength value of the concrete, however, this is insufficient to obtain a more accurate overview of the behavior of the columns, therefore, take into account other characteristics (length, yield strength of steel, modulus of elasticity of steel and concrete) and their combined influence should be taken into account.
The developed model enables to estimate the degree of influence of the parameters of rectangular composite columns on the carrying capacity value. Thus, the maximum carrying capacity increased in average by 5.7 %, when the casing thickness increased by 10 %, and by 7.59 % when the cross-sectional area of the column increased by 10 %. 
It can be seen in Fig. 5 that the increase of the casing thickness by 10 % in some cases may result in the increase of the carrying capacity of the column up to 10.5 %.
Three series of steel columns 500, 1000, 1500, and 2000 mm length were experimentally tested to verify the conducted analytical studies. The column casings with a thickness t = 2 mm were filled with C16/20 concrete. The used testing technique, the accepted measuring instruments and their placement layouts allowed obtaining the necessary objective experimental data on the carrying capacity, development of deformations, and the nature of the destruction of the samples. The experimental studies were performed in accordance with the relevant regulatory recommendations.
The materials (steel and concrete) used for the manufacturing of samples had physical and mechanical properties that were characteristic of the materials widely applied in designing real building structures.
The steel casing for the experimental samples was made of two cold rolled steel sheets 2 mm thick, bent in the shape of channels and welded along the entire length with semi-automatic welding.
The casings was manufactured of 08 kp steel with a yield point f y σ у = 240 MPa.
Once metal casings were manufactured, they were filled with a concrete mixture in the upright position with a layer-by-layer compaction on the vibrating platform. Concrete filling was of class C20/25. Next to the compaction, the open surface of the concrete was carefully evened. During the first 28 days, the open concrete surfaces were moistened and covered with a film to keep the moisture. The test samples were stored in the laboratory room at a temperature from + 18 °C to + 24 °C and relative humidity of 75 %. After the concrete gained the design strength (in 28 days), the concrete surface was grinded and covered with the metal casing to ensure the full contact with the press plate.
The following marking of the test samples which were tested for the centric compression was accepted for the experiment:
• SBK -1, 2, 3, 4; SBK -1.0-1, 2, 3; SBK -1.5-1, 2; SBK -2.0-1, 2 -square steel-concrete columns 100 × 100 mm; • SBP -1, 2, 3, 4 -rectangular steel-concrete columns 150 × 100 mm. The steel-concrete columns were tested using the hydraulic press IP-2000 in the laboratory of the Department of Structural Mechanics and Hydraulics of the Ukraine State University of Railway Transport.
Axial load on the complex cross-section was applied to the samples. All samples were tested to failure. Appearance of the steel-concrete columns before testing is shown in Fig. 6 During the experiment, two stresses were recorded that correspond to different criteria of the loss of the carrying capacity. The first stress corresponded to the achievement of the yield point of the casing steel (N y ), which was determined by the strain gauge readings in the maximally compressed area, while the second stress was the maximum load that the sample could withstand (N u ). The second stress was characterized by a constant load on the scale of the weighing device and by large longitudinal deformations in the columns. In the analysis of the obtained results, the coefficient of conditional reliability of the concrete element ψ was introduced, which is equal to the ratio N y /N u . The results of tests of the steel-concrete columns are summarized in Table 1 . Fig. 7 shows the steel-concrete columns after testing. It should be noted that the test samples did not lose their carrying capacity instantly, which is typical for steel-concrete structures. Even receiving considerable deformations, they still were sustaining heavy load for a long time. After the dismantling of the steel column casing, the nature of the destruction of the concrete core was analyzed. The appearance of the concrete core and the steel casing after the dismantling of the columns is shown in Fig. 8 . It can be seen in the figure that in the places of partial (local) destruction of the concrete core, the concrete is detached from the casing, at this moment a sharp redistribution of stresses between the components of the steel-concrete element occurs resulting in the loss of stability of the steel casing and appearance of buckles. The nature and type of destruction of eccentrically compressed samples were generally similar to those of the destruction of centrically compressed steel-concrete elements.
In the first phase, the elastic behavior of the concrete core and the steel casing was recorded. The increment in deflections and deformations in the cross-sectional area of the average height was almost proportional to the load increment.
In the second (elastic plastic) phase, the yield of the casing metal in the compressed area was observed. Dependences of deformations and deflections on the load became nonlinear. When the longitudinal strains in the steel casing reached values of about (1000 ÷ 1200) · 10 -6
, the elastic plastic phase of the behavior of the samples ended.
In the third (plastic) phase, longitudinal and transverse deformations of the element increased drastically. In the plastic phase of behavior of steel-concrete samples, most of the strain gauges placed in the compressed area were destroyed due to excessively large deformations of concrete and steel.
In Table 2 
Conclusions
1. Data on the nature of the development of longitudinal and transverse deformations on the surface of the steel casing and inside the concrete core at different stages of loading were obtained as a result of testing of steel columns. The experimental studies have revealed the influence of thee geometric dimensions and the physical and mechanical characteristics of the used materials of steelconcrete columns on their carrying capacity and deformability.
2. The analytical dependence of the maximum carrying capacity of rectangular composite columns under centric compression is obtained, which enables to evaluate the effect of the geometric and physical characteristics of the column on the carrying capacity.
3. The comparative analysis of the theoretical and experimental results confirms a sufficiently high reliability of the obtained model.
